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3. Localization Problem Formulation and Solution
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4. Evolutive Localization Filter
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4.1. Mutation, crossover, and selection
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4.5. Fitness function
??? ???? ???????? ???????? ????? ???? ???????? ???? ???
????? ???? ???? ?? ????? ???? ???? ??? ???? ?????????? ???
???????????? ????????? ????????? ??? ????? ??? ??????? ??
??? ???? ????????? ??? ?????? ?????????? ?? ???? ????? ?? ?
????????? ????? ???? ????? ?? ?? ???????? ????? ????????? ??
?◦? ??? ???? ???????? ???? ???????? ?? ?????????? ????????
????????? ?? ?◦? ??? ???????????? ?????? ??????? ??? ??????
???????? ???????? ??? ??????? ???? ?????????? ????? ???? ???
????????? ???? ????? ?????? ??? ?????????? ??????? ?? ???
??????? ???????? ??????? ??? ???????? ????? ?? ??????????
??? ???????? ?????? ??????? ?? ???? ????? ??????
????????? ??? ????? ???????????? ?? ?????? ???????? ??????
???? ??? ???? ???????? ?? ?? ?????? ????? ???? ????????
?????? ??? ??? ????????? ??????? ??????????? ??? ?????????
??????
??? ??????? ?????? ??? ??? ???? ???????? ?? ??? ??? ??
??? ??????? ?????? ???????? ?????????? ?? ????????? ?? ???
???????? ???????? ?? ??? ??????????? ?????? ?? ???? t ?? zt =
?z?,t , . . . , zp,t ?T ? ??? ????????? ???????????? ????????? ?? ???
????????? ??????? ???? ??? ?zt = ??z?,t , . . . , ?zp,t ?T ? ??? ???
??????????? ????? ???????? ?? σ ?e ? ???? ??? ??????? ????????
??? ? ?????? ????? xjt ?? ??? ?????????? ??? ?? ?????? ??
L?
(
x
j
t − ?xt
) = ?zt − ?zt ?T ?zt − ?zt ? = Ns∑
i=?
(
zt,i − ?zjt,i
)?
?σ ?e
.
????
????????? ??? ???? ?? ??? ??????? ?? ?????? ????????????
???? ???? ???? ?????? ???????? ???????? ?? ???????
 ??? ????? ??? ???????? ?? ??? ?????? ??? ??? ??????
?? ??????? ????? ??? ??????????? ?? ?????????????? ???????
????????? ?????? ??????? ??? ?????? ???????? ?? ? ????
?????? ?? ?????? ???????
 ??? ??????????? ???????????? ?? ??? ??????????? ??? ?? ???
?????????? ?? ??? ????? ???????????? ?????????? ??? ????????
?? ? ???? ?????? ?? ???????? ??????? ???? ????????? ?? ???
???? ?????? ???? ?????????
??? ???? ???????? ?????? ?? ???? ??? ???????? ??
???? ?? ???????????? ????????? ???? ??????? ?? ????????
????????? ???????? ???? ?? ?????????? ?? ???????? ????? ?
??? ????????? ????? ??? ???? ???? ??? ????? ??????? ??
???????? ??????????? ?????? ??????? ?? ??? ???? ????????? ????
??????? ????? ???? ??? ???? ???? ?? ??? ??? ????? ??? ???
??????????? ?? ???? ????? ??? ?????? ?? ??? ???? ?????????
?? ????? ?? ???? ??? ??? ??????????? ????? ?? ??????? ???
?????? ???????????? ?? ???? ????????? ??? ????? ?????????
???????????? ???????? ???? ??? ?????? ???????????? ???
?????????? ?? ??? ???? ???????? ?? ???????? ??? ??????? ????
????????? ??? ??????????? ?????????? ?? ??? ????????? ??
???????? ????????? ?? ??? ???? ???????? ?????? ?? ?????? ??
??????????? ???? ??? ????????? ?????? ?????????????
???????? ??? ????? ??????? ?????? ?? ??? ??????????
???????????? ???? ??? ????? ????? ?? ??? ??????? ????? ?? ???
????? ?? ???????????? ???? ????? ??????????? ??????????????
??? ???????? ????? ????????? ??? ?? ?? ???????????
??????? ?? ???? ??????????? ??? ???????? ?? ???????? ?
?????? ??????????? ???? ???? ?????? ?????????? ?? ???????? ??
???????????? ????????? ?? ??? ??????? ?? ??? ?????????? ????
?? ?? ????????? ?? ????? ?????? ?????????? ??????? ?? ??????
? ???????? ?? ??? ???????????? ???????? ????? ?? ??? ?????
????? ???????? ??? ??? ?? ??? ??????? ??? ???? ???????????
???? ??? ?????? ?????? ??? ?? ????? ?????????????? ????????
??????? ??????? ?? ?????? ??? ???????? ??? ????????????
???????
?? ??? ?????? ???????? ???????? ?? ??? ???????? ??? ????????
?? ???????? ?? ????? ?? ??? ???? ?????????
L?
(
x
j
t − ?xt
)=|zt − ?zt | = Ns∑
i=?
∣∣zt,i − ?zjt,i∣∣
σe
=
Ns∑
i=?
|νt,i |
σe
,
????
????? νt,i = ?zt,i − ?zjt,i? ?????????? ??? ??????????? ???????
??? ???????? ??? ??? ????????? ?????? ?? ??? ?????? ?????
5. The Localization Method
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6.1. Effectiveness of the algorithm
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6.2. Accuracy of the method
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6.3. Thresholding and discarding effect
? ????????? ????????? ???? ??? ???? ????? ?? ?????
??? ????????? ??????????? ?? ?????????? ???? ?????????
????????? ??? ????????? ?? ??? ?????????? ??????? ?? ??
????????? ? ????????? ???????? ???? ??? ??? ???? ????
??? ????????? ????????? ?? ???????????? ?????? ???? ?
???? ?? ??????? ??????? ????? ??? ?????? ????? ??????
??????????? ????? ?? ????? ? ?????????? ???????? ??? ????
????? ?? ?????????? ??? ??????????? ?? ??? ????????? ??
??????????? ? ???? ??? ?????????? ?? ??? ????? ??????????
??????????? ?? ???? ????????? ?? ??? ?????????? ??? ???
???????? ??? ?????????? ????????? ?? ??? ???????? ?? ? ??????
????????? ???????? ???????? ??????? ??? ???? ???????? ??
??? ???????????
?? ????????? ?????? ?? ??? ??? ?? ? ????????? ?????????
????? ?? ??? ?????????? ?? ??? ??????????? ?????? ?? ?????
?? ???? ?? ??? ?????? ??????????? ?????? ?? ????????? ??????
??? ?? ??? ???????????? ?????? ??? ??? ???? ??????????? ?????
?? ?? ???????? ?????? ????????? ?????? ??? ?? ??? ????? ????
??????? ????????????? ??? ?????? ???????? ?? ??? ???????
???? ???? ??? ??? ??????????? ???????????? ??? ?? ??????
??? ??? ?? ? ?????????? ????????? ??????????? ???
??????????? ?? ??? ????????????? ? ????????? ?????? ????????
??? ???????? ???????????? ??? ??????????? ?? ??? ?? ?????????
???? ??? ??????????? ?? ??????? ????????
??? ????????? ???? ?????????? ?? ???? ?????? ???? ???
????? ???????? ????? ??????????? ??? ?????????? ?? ?????
????????? ??????????? ?????? ??? ????? ????? ?? ??? ?? ????
?? ???? ?? ????? ????? ??? ???????? ?? ??? ????????? ?? ?
?????? ??????????? ????????????
?? ???? ???? ?? ??????????? ?? ?? ??? ???????? ?? ???????????
??????? ??? ?????? ??????? ??? ???????????? ??? ??? ???? ???
??? ?? ????? ?? ??? ????????? ?? ????????? ?? ??? ????? ?????
?????????????????????????????
??? High-accuracy global localization filter for 3D environments
50 100 150 200 250 300 350 4000
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
Best fitness function value vs. iterations
Iterations
Be
st
 fi
tn
es
s 
fu
nc
tio
n 
va
lu
e 
(di
vid
ed
 by
 10
,00
0) Basic version
Thresholding
Thresholding with discarding
???? ?? ???? ?????? ????????? ????? ??? ??????????? ????? ????????? ??????? ? ??????? ????????????? ???? ????????????? ??? ???? ? ???????????
???? ? ???? ?? ?? ?????????? ???????????
?? ???? ?????????? ???????? ???? ? ????? ?????? ?? ? ?????
??????? ?? ???? ?????? ???????? ?? ??? ????????? ??????????? ???
????? ????? ??? ????????????? ??? ??? ?????????? ?????? ???
??????? ?????????
?? ??? ?? ???????? ???? ??? ????????? ???????? ?????? ??
??? ??????? ???? ??????????? ??????? ??????? ????? ?????? ????
??? ???????? ???? ??? ???? ???????? ???? ???? ?? ??? ??? ?????
??? ????? ?????????? ?? ??? ?????? ?? ?? ? ??????? ?????? ????
????????? ???? ??? ????????? ?????? ??? ????????? ???????????
?? ??????????
?? ?? ???? ????????? ?? ??? ???? ??? ???????????? ?????????
???? ??? ?????? ???? ??? ????????? ???????? ??????? ?????
??? ????? ????? ??? ????? ????? ??? ????????? ?????? ??????
????????? ?????????? ???????? ??? ?????? ?? ?????????? ????
?????? ?? ???????? ??? ???????????? ??? ???? ???????????
??? ??? ??? ???????? ?? ??? ???? ?????????? ?? ??? ??????????
???????? ??? ??????????? ?????? ?? ?????? ?? ???????????????
????? ????? ? ???? ????????? ????? ?? ??? ?? ???? ?? ???? ???
????? ????? ??? ????????? ?? ??? ???? ?????? ???????? ????? ??
? ?????????? ???? ????? ??? ???????? ?? ?? ????????? ????? ???
???? ?? ??????? ??????? ????????? ???????? ?? ? ??????????? ??????????? ???? ???????????? ??? ???????????
?????????????????????????????
High-accuracy global localization filter for 3D environments ???
10 20 30 40 50 60 70 80 90 1000
2
4
6
8
10
12
14
x 104
Iterations
Be
st
 fi
tn
es
s 
fu
nc
tio
n 
va
lu
e
Best fitness function value vs. iterations
Basic version
Thresholding
Thresholding with discarding
???? ??? ???? ?????? ???????? ????? ??? ??????????? ????? ????????? ???????? ??????? ????????????? ???? ????????????? ??? ???? ? ???????????
???? ???? ?? ?? ?????????? ??????????? ????? ???? ???? ???? ??????????
??? ? ????? ????? ????? ?? ??????? ??? ??? ????? ?????????? ??
????? ?? ??? ???? ??? ???????? ?????????? ?? ??? ?? ????????
???? ???????????? ????????? ??? ??????????? ????? ?? ????
????? ????? ???? ????? ?? ???????????????? ?????????? ???????
6.4. Fitness function options
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6.5. Complexity and computational cost
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